In Vitro Formation of Plant RNA-Induced Silencing Complexes Using an Extract of Evacuolated Tobacco Protoplasts.
Small RNA-mediated gene silencing is involved in a variety of biological processes among many eukaryotic organisms. The silencing effector, generally referred to as RNA-induced silencing complex (RISC), comprises an ARGONAUTE (AGO) protein and a small single-stranded guide RNA in its core. RISCs recognize target genes containing sequences complementary to the guide RNA and repress their expression transcriptionally or posttranscriptionally. In vitro systems that recapitulate RISC assembly are useful not only to decipher the molecular mechanisms underlying the assembly process itself but also to dissect the downstream silencing pathways mediated by RISCs. Here, we describe a method for in vitro plant RISC assembly, which relies on an extract of evacuolated protoplasts derived from Nicotiana tabacum BY-2 suspension-cultured cells. In this extract, synthetic duplexes of small RNAs are incorporated into AGO proteins that are synthesized by in vitro translation, and then duplex unwinding and selective strand elimination result in formation of mature RISCs.